Calcium dependent release of acetylcholine and gamma-aminobutyric acid from the rabbit retina.
The concurrent release of endogenous ACh and GABA from the retina (in the presence of physostigmine) was measured using either an eye-cup preparation in rabbits anaesthetized with urethane or isolated rabbit retinas. There was a spontaneous resting release of ACh and GABA from the dark adapted retina of ca 5 and 160 pmol min-1 respectively. Stimulation of the initially dark adapted retina in vivo with flickering light (0.1-20 Hz) increased the release of ACh by up to 5 times the spontaneous resting release but did not cause a detectable increase in GABA release. The maximum light-evoked release of ACh was about 24 pmol min-1/retina and occurred at a frequency of 10 Hz. However, the maximum release of ACh per flash occurred at 0.1 Hz at which frequency the average ACh release per flash from one amacrine cell was ca 2.35 x 10(-18) mol. Exposure of the retina to the potent inhibitors of GABA uptake, SKF89976A and SKF100330A markedly reduced the resting release of ACh and abolished the light-evoked release of ACh but did not enable a light-evoked release of GABA to be detected. Bicuculline blocked the inhibitory actions of both SKF89976A and SKF100330A on ACh release but the combination of bicuculline and uptake inhibitor did not result in a light-evoked release of GABA. In contrast, KCl (20 mM) applied locally to the retina in vivo resulted in the release of both ACh and GABA (61 and 2.6-fold respectively). KCl (20 mM) also evoked large increases in ACh and GABA release from isolated rabbit retinas in room light (13.5 and 3.4-fold respectively). The K-evoked release of ACh and GABA from the rabbit retina both in vivo and in vitro was calcium dependent. These experiments are the first in which endogenous ACh and GABA release from the retina have been simultaneously measured and suggest that the release mechanisms for these transmitters are fundamentally similar.